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Objectives: to describe a new technique of exposure of the valve commissure, called the “Trapdoor” Internal Valvuloplasty
(TIV), to treat primary deep vein valvular incompetence.
Material and Methods: the TIV method involves partial transverse incisions which are joined together by a vertical
incision to create a virtual “trapdoor” at the target vein valve, providing optimum access to repair the insufficient valve.
In 17 consecutive patients (25 limbs) TIV has been successfully employed for 41 valvular repairs since August 1999. All
patients had open non-healing or recurrent venous ulcers.
Results: on mean follow-up of six months (clinical assessment of venous ulcer healing and by colour-coded Duplex scans
at 1, 3, 6, 9 and 12 months), of the 41 valves repaired by TIV technique, 39 valves (95%) maintained full patency.
Thirty-four valves (85%) achieved primarily a VCT <0.5 s without reflux at the target valves on Valsalva manoeuvre in
the upright position. Eighty-four percent of all ulcers (n=25) healed within 8 weeks of surgery without recurrence during
the follow-up period.
Conclusion: the Trapdoor Internal Valvuloplasty (TIV) represents a novel technique, which has the advantages of being
both technically less demanding and anatomically better defined. Furthermore, TIV is physiologically acceptable and
enables accurate localisation of valve cusp defects while allowing comprehensive, anatomical repair of valvular deficiencies.
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Introduction ography identify the incompetent deep vein valves.
Valves with most severe reflux are chosen for TIV. In
Surgical treatment of primary deep vein valvular reflux patients with more than one severely refluxing valve
has been shown to provide long-term relief and healing (VCT >3 s), a 2-level repair is carried out. Common
of venous ulcers in 65–80% of patients at 5 years post- femoral, superficial, deep femoral or popliteal veins
operation.1–4 are exposed through a vertical skin incision. To prevent
Internal valvuloplasty involves a direct approach venospasm and trauma, excessive handling of the
rendering a valve competent by plication or im- vein is avoided. After systemic heparinisation (heparin
brication of the end attachments.5,6 The exposure tech- 100 i.u./kg body weight), atraumatic vascular clamps
nique has been described commissure: longitudinal are applied above and below the target valve. Once
venotomy (Kistner)6 supravalvular transverse ven- the commissures are identified, transverse venotomy
otomy (Raju)2 and “T” venotomy (Sottiurai)7. (50% of circumference) is made from the axis of centre
In this paper we describe a new technique called of one commissure to the other, 1 cm above and below
the “Trapdoor” Internal Valvuloplasty (TIV). the target valve. A specially designed angled intra-
luminal valve retractor forceps is passed from the
Material and Methods lower venotomy to keep the valve cusps away from
the commissural axis. A vertical venotomy is madeSurgical technique (Fig. 1)
along the more anterior of the two commissures, con-
“Trapdoor Internal Valvuloplasty” (TIV) involves the necting the anterior ends of the transverse incision.
following steps. Duplex scanning and descending ven- This opens a “trapdoor” at the level of the target valve.
Stay sutures are placed at the ends of the trapdoor
∗ Please address all correspondence to: R. Tripathi, Department of and are retracted laterally. CV8 (PTFE) sutures (W. L.Vascular & Endovascular Surgery, M.S. Ramaiah Medical College
Hospital, New BEL Road, Bangalore-560 054, India. Gore & Associates, Flag Staff, AR, U.S.A.) used in an
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Fig. 1. Technique of the “Trapdoor” Internal Valvuloplasty (TIV) to repair deep vein valvular incompetence. (a) Proximal and distal
transverse incisions and vertical incision; (b) opened “trapdoor”; (c) the “out-in-out” technique for valve plication; (d) closed “trapdoor”
after valve repair.
“out-in-out” fashion imbricate redundant valve cusp All patients had open non-healing or recurrent venous
ulcers (>3 cm diameter in size) (CEAP C6) even afteredges at the commissure until the cusp brims show
no slack or folding. The “trapdoor” is closed with CV7 previous superficial vein and perforator surgery and
more than 3 months of compression therapy (class III(PTFE) sutures starting from the centre of the anterior
commissure and moving towards the upper and lower stockings).
The patients have been followed up for 1–12 monthsincisions. Diltiazem–heparin–saline solution (20 mg
diltiazem+1000 i.u heparin in 1 l of 0.9% normal sa- (colour-coded Duplex scan). In 16 limbs (32 valves)
line) is now instilled from the upper incision and any we performed two level and in nine limbs (nine valves)
reflux noted. lf necessary, the commissural suture can one level “trapdoor” valvuloplasty. We carried out
be regenerated and the reflux re-tested. Once reflux is combined CFV and proximal SFV valvuloplasties in
eliminated the upper and lower transverse venotomies nine limbs (18 valves); CFV and popliteal vein (above
can be closed, making sure to avoid purse stringing. knee) in three limbs (six valves) and SFV and popliteal
The distal clamp is released and a strip test is done vein (below knee) in four limbs (eight valves). The
to confirm the absence of reflux during respiratory single level valve repair was carried out in nine limbs
excursions and a Valsalva manoeuvre in the supine (valves). Of these, we performed four CFV valvulo-
and reversed Trendelenburg (45 °) positions. plasties; two SFV; one popliteal vein (above knee);
two popliteal vein (below knee). A completion intra-
operative venogram was performed to document tar-
Patients get vein valve competence after TIV. At 1, 3, 6, 9 and
12 months follow-up Duplex scans were carried out
and Valve Closure Time (VCT) assessed with the up-The Trapdoor Internal Valvuloplasty has been em-
ployed in 25 limbs (17 patients) since August 1999. right cuff method at the site of valve repair. Post-
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operatively, all patients wore elastic 2-layer crepe transverse venotomy technique for valvuloplasty and
reported improvement in venous haemodynamics inbandage till their ulcers healed and below knee class
II compression stockings thereafter. 63% patients over 2 to 8 years follow up.2
The third approach is a combined vertical and trans-
verse “T” shaped access to the target vein valve am-
algamating the Raju and Kistner approaches. Vikrom
Results Sottiurai (1986),7 who described this technique, re-
ported haemodynamic improvement in 80% of patients
Thirty-five (85.36%) of 41 valves (25 limbs) repaired at 7 years.3
with the TIV technique achieved primarily a Valve The new technique of Trapdoor Internal Val-
Closure Time (VCT) less than 0.5 s without reflux at vuloplasty (TIV) that we present here, involves partial
the target valves on Valsalva manoeuvre in the upright transverse incisions which are joined together by a
position. Twenty-one limbs with venous ulcers healed vertical incision to create a virtual “trapdoor” at the
within 8 weeks of surgery (84%) (Table 1). target valve. lt is easy to perform even by those not
After the mean follow-up of 6 months (1–12 months), extensively trained in venous valvular procedures.
six of nine single level repaired valves showed VCT The superior and inferior transverse incisions make
<0.5 s. Of the three incompetent valves after TIV at a it simple to retract the valve cusps away from the
single level, two showed minimal reflux (VCT= commissural axis under direct vision by atraumatic
0.5–1 s) and one valve showed severe reflux >5 s with intra-luminal vein valve retractor forceps thereby lim-
Duplex evidence of “valve resorption”. In the two- iting or preventing inadvertent valve cusp trauma.
level repair group, 28 of 32 valves had a good repair Once opened, the “trapdoor” segment of the vein
with a VCT <0.5 s. In the group of the four valves gives unhindered access to both valve cusps. Pathology
which achieved VCT >0.5 s during the FU period, of the cups (holes, double cups, adhesions etc.), cusp
one showed minimal (0.5–1 s), another one moderate edges, commissures and intervening segments be-
(2–3 s) and two valves showed severe (>3 s) vein reflux. tween the valve cusps are difficult to miss with this
During the follow-up period (1–12 months), 84% of technique as there are no hidden areas under folds of
all ulcers (n=25) stayed healed (Table 1). vein walls or cul-de-sacs. Additionally, the anterior
and posterior commissures are repaired by cusps edge
plication by a continuous “out-in-out” technique while
the vein is open. The valve cusp rugal folds, which
Discussion “float” intraluminally, are made taut. The use of con-
tinuous irrigation with diltiazem-heparin-saline so-
Internal valvuloplasty has been an option in the treat- lution prevents venospasm during the valvuloplasty.
ment of primary deep vein valvular incompetence One of the main advantages of this technique is the
since 1968, when Robert Kistner reported his first relative ease by which the competency is confirmed.
description of a direct approach to correct venous Closing the vertical commissural incision during in-
valve incompetency.6 His procedure9 was described as stillation of saline fluid from the proximal transverse
the Transcommisural Vertical Venotomy technique. It venotomy and directly repairing any residual re-
is an elegant, precise and durable procedure but in- dundancy of the valve cusps under direct vision
volves a “blind” incision to bisect the commissural achieve this. This ensures the preservation of valve
axis. It requires considerable experience, technical skill cusp inactivation by inadvertent suturing of mobile
and precise surgical judgement to get it accurately valve cusps when performing blind commissural pli-
“bang in the middle” of the cusps. The floppy, delicate, cation.
redundant valve cusps are extremely susceptible to Post-operative B-mode cross-sectional Duplex scans
inadvertent injury and hence this technique may be have shown good coaptation of vein valve cusps with
difficult to perform by inexperienced surgeons and no increase of turbulence with the trapdoor technique.
in small calibre veins. Venospasm also may occur,
narrowing the cusp diameter and giving the ap-
pearance of false negative reflux. However, this tech-
nique has proven to be very durable. Robert Kistner Conclusion
reported haemodynamic improvement in 60% and
ulcer recurrence in only 35% of his patients over a The trapdoor technique represents a new method of
approach to internal valvuloplasty. lt may represent afollow-up up 48–252 months.1
Sheshadri Raju (1983)8 described a supravalvular different way to get inside of the vein without injuring
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results in 107 procedures with 2–8 year follow-up. J Vasc Surgthe valve cusps. Precise anatomical and pathological
1988; 7: 301–310.delineation of cusp abnormalities is possible and hence 3 Sottiurai VS. Surgical correction of recurrent venous ulcer. J
Cardiovasc Surg 1991; 32: 104–109.the repair is founded on the premise of thoroughness
4 Perrin M, Hitbrand B, Bayon JM. Results of valvuloplasty inof anatomical definition and ease of exposure.
patients presenting with deep venous insufficiency and recurring
Our short-term experience with this technique has ulceration. Ann Vasc Surg 1999; 13: 524–532.
5 Kistner R. Surgical repair of incompetent femoral vein valve.been very encouraging in terms of achieving 95%
Arch Surg 1975; 110: 1336–1342.patency of treated vein, 85% competency (VCT <0.5)
6 Kistner R. Surgical repair of a venous valve. Straub Clinic
of all valves and 84% ulcer healing at 6 months mean Proceedings 1968; 34: 41–43.
7 Sottiurai VS. Technique in direct venous valvuloplasty. J Vascfollow-up (1–12 months).
Surg 1988; 8: 646–648.Long-term studies are now needed to clarify its
8 Raju S. Venous insufficiency of the lower limb and stasis chang-
eventual role in primary deep vein valvular surgery. ing concepts and management. Ann Surg 1983; 197: 688–697.
9 Kistner RL, Ferris EB. Technique of surgical reconstruction of
femoral vein valves. In: Bergan JJ, Yao JST, eds. Operative Tech-
niques in Vascular Surgery. New York: Grune & Stratton, 1980:
291–295.
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